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SUMMARY Fifty-two patients with systemic lupus erythematosus (SLE) were examined by fluorescein angiography, and retinopathy was detected in 15. Three patterns of retinopathy were discerned: 4 patients had disc vasculitis, 6 had multiple cotton-wool spots, and 5 had a normal fundal appearance but fluorescein leakage on angiography. One patient had arterial occlusive disease with retinal neovascularisation and another had extensive venous disease. With 3 exceptions retinopathy was found only in patients with active SLE. No association was discovered between retinopathy and cerebral disease; in particular, fluorescein angiography did not assist the diagnosis of mild cerebral lupus.
Structural similarities between retinal and cerebral blood vessels suggest that retinal vascular involvement in systemic lupus erythematosus (SLE) might mirror disease in the cerebral vessels. Fluorescein angiography is a useful means of demonstrating retinal microvascular abnormalities and has been proposed as a method of assessing suspected cerebral lupus. 1 The assessement of disease activity in SLE is frequently difficult, and evaluation of cerebral disease can be particularly problematic.2 Neuropsychiatric manifestations of SLE are protean, but none of the investigative techniques currently employed are reliable in defining the presence and severity of cerebral disease.3 Many patients have episodes of depression or minor personality change while their disease is active without any diagnostic features of cerebral lupus.4 This suggests that subclinical cerebral involvement may occur, but no method of investigation is specific enough to detect it. Recently it has even been proposed that a chronic subclinical cerebritis may be common in SLE, producing a gradual decline in intellectual function. ' The significance of retinopathy in patients with systemic lupus erythematosus is not clearly established; the relationship of retinopathy with disease activity and cerebral disease has not previously received systematic study. The present study employed fluorescein angiography, colour photography, and conventional examination of the fundus to investigate possible parallels between retinal vasculitis and CNS disease. Fundal abnormalities were related both to general disease activity and to the presence of cerebral disease at the time of ocular examination.
Patients and methods
Fifty-two patients with SLE were examined between 1973 and 1980 by means of colour photography of the retina and fluorescein angiography. All of them satisfied the preliminary ARA criteria for the classification of SLE. The majority were examined while in hospital under the care of the Rheumatology Unit. This examination was included in the protocol for the investigation of all patients, whether they were new patients admitted for initial assessment or old patients admitted because of disease exacerbations. 
COTTON-WOOL SPOTS (Figs. 2 a, b)
The patients with extensive cotton-wool spots all had active disease. Three of these patients had mild wellcontrolled hypertension (blood pressure below 160/100 mmHg). One had severe cerebral disease and a further patient was classed as having mild cerebral lupus manifesting as apathy and depression. these diseases rather than SLE. Two other patients with atypical retinopathy are described but not included in Tables 1 and 2 . Results
Three distinct types of retinopathy were recognised. Three patients with disc vasculitis had active disease, but only one of these had evidence of mild cerebral lupus. Marked unilateral loss of vision was recorded in 2 of the individuals with active SLE; they have subsequently developed optic atrophy. The single patient with inactive disease had disc vasculitis which was detectable only on fluorescein angiography; she suffered no loss of visual acuity. region of the macula and extensive sheathing of both arteries and veins. This improved on treatment with corticosteroids, but a year later she had a convulsive episode in the context of mild disease activity. At this time visual acuity declined to 6/60 in the right eye and 6/9 in the left eye. The retinal lesions were more extensive than those seen the year before (Fig. 4a) and fluorescein angiography showed areas of hypoperfusion and widespread leakage from arteries and veins. Venous involvement was prominent with marked venous stasis and leakage (Fig. 4b) 2. Disc vasculitis. This refers to unilateral optic disc swelling resulting from vasculitis affecting vessels within the optic nerve (ischaemic optic neuropathy).
The appearances are due to an accumulation of axoplasmic material within the optic nerve.
" Symptoms may resemble those of optic neuritis, but in ischaemic optic neuropathy the field loss, instead of being patchy or central, is either complete or is an altitudinal hemianopia. Visual acuity can be reduced in both conditions, but, whereas in optic neuritis there is almost always considerable subsequent recovery of vision, in clinically obvious disc vasculitis such improvement is unusual.
In the present study 2 patients had disc vasculitis of sufficient severity to give rise to vision loss. Two other patients had only unilateral leakage from disc vessels on fluorescein angiography and no visual symptoms. Fluorescein angiography proved therefore to be a sensitive means of detecting mild disc vasculitis. Although the importance of detecting such subclinical disc vasculitis is uncertain, these 2 patients suggest this condition to be much more benign, as neither progressed to overt disc vasculitis and vision loss. Evidence of disc vasculitis may persist for some time, and this may explain the occurrence of disc vasculitis in the patient with inactive disease. Alternatively, retinal vasculitis may be the sole manifestation of disease activity. ' (Fig. 4a) .
4c. Retinal haemorrhages. This study includes only one patient with retinal haemorrhages. She had mild hypertension (160/90 mmHg) of short duration with dilatation of the retinal arterioles ( Fig. 2a and b) 
